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Abstarct. Leptin is a 16kDa nonglycosylated hormone synthesized and secreted by white adipose 
tissue. which acts primarily in the hypothalamus to reduce food intake and body weight. which is involved in 
important metabolic pathways. the reproduction activity. the pathology of some systems from the animal and 
human organism (the circulator system. the bony system. diseases of the genital area. obesity). The isolation of 
the leptin gene and its amplification is one of the first steps in the laboratory experiments of obtaining the 
recombinant leptin. In this paper it is described an optimized efficient method for the isolation of the ovine leptin 
gene. having as a starting material the RNA extracted from the ovine adipose tissue. The main advantage of 
using the recombinant DNA technology for obtaining recombinant proteins is the possibility of performing this 
synthesis process to a larger scale. realizing in this way a space and a time economy and also an important 
financial achievement. eliminating the classical methods of extraction of different hormones or proteins from 
animal tissues. avoiding the risk of  allergical and immunological reactions. the contamination with viruses. 
 
INTRODUCTION 
 
Leptin. the product of the ob gene. is one of the key molecules. a small cytokine-like 
molecules that is mostly produced in the fat tissues and that acts in the satiety center of the 
brain to control appetite and food intake. Recent studies confirmed the fact that leptin not only 
acts as a circulating signal molecule transmitting information about the body fat mass to the 
brain. but that it is also involved in divergent biological processes as in the inhibition of bone 
formation. the suppression of stress responsiveness. or in the regulation of the immune system 
as well as in protection of apoptosis or controlling sexual development and maturation of 
reproduction organs. 
The sequence of a 146-amino acid mature leptin is more than 79% identical to those of 
other mammals. The human recombinant leptin (Varnerin J.P.and co.. 1998). the mouse 
recombinant leptin (Guisez Y.and co.. 1998). the cattle recombinant leptin (Ji S.and co.. 
1998). the ovine recombinant leptin (Gertler A.and co.. 1998) and recently in the dog 
recombinant leptin (Iwase M.and co.. 2000). the chicken recombinant leptin (Raver N.and co.. 
1998). the swine recombinant leptin (Ramsay T. G.and co.. 1998; Raver N.and co.. 2000) and 
the carp recombinant leptin (Hanchuan D.si col.. 2006) production has been reported. As 
leptin is a nonglycosilate protein. the biological active leptin could be  efficacy produced in 
procariaot organisms (Guisez Y.and co.. 1998; Jeong K. J.and co..1999). but also this protein 
was obtaind in insects cells (Giese K.and co.. 1996) or mamalian cell lines (Lee K.and co.. 
1999). 
This paper consists on experiments performed for obtaining the ovine leptin gene. that 
represent the first step in obtaining the recombinant ovine leptin. For producing the 
recombinant ovine leptin. there are some steps that must be followed: gathering the samples. 
isolating and purifying the leptin gene. cloning the gene in the chosen vectors. the host cell 
genetically transformation. the culture of the transformed cells and the isolation and 
purification of the synthesized protein. 
On describe a rapid and efficient method for the isolation of the ovine leptin gene. 
having as a starting material the RNA extracted from the white ovine adipose tissue. The 
leptin cDNA was cloned by amplifying reversetranscriptase products of RNA extracted from 
the subcutaneous adipose tissue. The primers that were used in the PCR reaction were made 
according to the ovine obese gene nucleotide sequence (GeneBank NCBI accession 
no.U84247). The pairs of specific oligonucleotide were designed to amplify DNA fragments 
of interest based upon existing DNA sequence information. 
The method presented in this paper for obtaining the ovine leptin gene. that will be 
used for the preparation of recombinant ovine leptin. will allow future in vitro and in vivo 
experiments in order to enlarge the area of studies of leptin effect. 
 
MATERIAL AND METHOD 
 
Biological material: white adipose tissue. 
RNA extraction. Because leptin is a hormone that is produced mainly at the fat cells 
level. subcutaneous adipose tissue was prelevated from mature sheep (Turcana breed) for the 
extraction of the total RNA. The adipose tissue samples were submerged immediately after 
the biopsy in the RNA later solution. which is an aqueous. non-toxic tissue storage reagent 
that rapidly permeates tissue to stabilize and protect cellular RNA. being eliminated in this 
way the need to process the adipose tissue immediately. 
The method that was used for the extraction of the RNA form the ovine adipose tissue 
was performed with Trizol . chloroform and isopropanol solutions (Sigma). which are 
maintaining the integrity of the RNA up to the destruction of the cellular components. After 
the addition of the chloroform solution and the centrifugation step. the aqueous phase was 
discarded and the RNA was extracted from the organic phase by isopropanol precipitation. 
RT-PCR reaction. The obtained RNA was further used as a template for the RT-
PCR. transforming in this way the RNA fragment in a cDNA using a reverstrancriptase. 
followed by a amplification of the ovine obese gene using specific primers for this sequence 
of interest. The primers sequences have restriction sites for specific enzymes. which were 
added to each primer (BamHI. EcoRI) and the primers were achieved from Promega The 
forward primer encoded a BamHI restriction enzyme site and the reverse primer encoded an 
EcoRI the restriction enzyme site. In this way. cutting with the respective enzymes on will 
allow the directional cloning of the gene in a cloning vector. and later the insertion of the 
fragment of interest in an expression vector in the further experiments for obtaining the 
recombinant leptin. 
The reverstranscription process was performed according to the manufacturer 
recommendations. but in a final reaction volume of 20µl. containing 4.6 µg RNA. 2.5 mmol 
dNTP (Promega). 10U Rnase Inhibitor (Invitrogen). 10U reverstranscriptase enzyme 
(Promega). 2U Taq polymerase (Promega).  2.5mmol MgCl2 (Promega). Than the cDNA was 
amplified with 4U Taq polymerase (Promega). 2.5mM MgCl2.  and 100 pmol of primers in a 
total volume of 50 µl. 
The thermal cycle began with an initial denaturation at 94ºC for 3 minutes. followed 
by 30 cycles at 94ºC for1 minute. 68ºC for 30 seconds. 72ºC for 1 minute and concluded with 
a final extension at 72ºC for 10 minutes.The PCR product was migrated in an 1% agarose gel. 
in TAE buffer and stained ethidium bromure solution. which is intercalated in this way 
between the two strains of the DNA fragment and it is visualized using a UV transilluminator. 
The intensity (the fluorescence) and the size of the pattern are direct proportional with the 
quantity of the DNA from the sample. The molecular weight and purity of the PCR fragment 
was estimated. The PCR product recovered from the agarose gel was purified with the 
Wizzard SV Gel and PCR Clean-Up System according to the protocol (based on the mini-
columns purification) of the manufacturer and than the purified PCR product was migrated by 
electrophoresis on a 1% agarose gel and on a gel image analysis system. obtaining in this way 
the leptin gene ready to be inserted in a cloning vector in the further experiments.  
 
 
RESULTS AND DISCUTIONS 
 
 
 
Fig.1 The ovine leptin gene (438 bp)- 
migrated in agarose gel 1%: lane 1- DNA 
Ladder 1 kb (Fermentas). lane 2:the purified 
amplification PCR product of the ovine ob 
gene 
 
 
On have described here the isolation 
of the ovine leptin gene. a fast method for 
obtaining the above gene in a very good 
quantity and purity for being cloned in other 
experiments in a specific vector. the entire 
ovine leptin gene being obtained in a couple 
of hours.    
The agarose gel electrophoresis 
revealS the band of the amplified and purified 
ovine leptin gene which was obtained in a 
RT-PCR process from ovine subcutaneous 
adipose tissue.  
         So. the amplification of the 
reversetranscribed samples with primers 
specific for the ovine leptin gene produced 
bands of the expected size. thereby 
confirming the integrity of the reverse-
transcribed ovine leptin gene. 
 
 
CONCLUSIONS 
 
The present method is sufficient for preparation of large quantities of biologically 
active recombinant ovine leptin which will allow future in vitro and in vivo experiments. 
So far studies of leptin effect were mainly limited to rodents and the effect of this 
protein on metabolism and nutritional behavior of farms animals. witch require large 
quantities of the recombinant leptin has not been yet investigated. For this purpose. in this 
paper was described an efficient method for isolating the ob gene from an animal tissue. 
which is one of the prior step for the preparation of the biologically active recombinant leptin. 
The implementation of the proteins obtaining methods using the DNA recombinant 
technology represents a premier at national level and a relative new preoccupation at 
international level. which will represent the premise for establishing of a specialized 
laboratory. which might be certified in the near future. The optimization of the recombinant 
proteins obtaining protocols by trying to find out a technical solution that will allow the 
reduction of the working time and afferent costs can be one of this research project with a 
major importance. 
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